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1 #TT Tf Pd^i 

grm ■q m Twt ttkrit P41yg ^rgs; 3 wft wf ci4hh 3 
ggpT (iily) sffc d=bf 41 -cl Tf ct’HI ill 

^ ^t ffa sFte ii shwr 3 ,189 ^f-tfler 

^ft t ^fr 3^ < 4 i^h sfa sfk w sfcw fwn ^7 ^ttttt 
ti 3 3000 ^4 g4 wtz $ #rff 3 mgsff ^tt wt ^ ^ fan 
«tt sfk orgT f^Fftra ff 4ti 




FRAGMENT OF FRESCO FROM CRETE 
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wtz F FFt ftfftf Ft FFTTFtf 3 FfF ^ Ftwr #tt ffUft 
vi-ichi fiwra Ftte Tt Ft ftf! ■jfft fti ftf! tt f^t ?jtF fFTF ft Ft 
Fife Tt 400 FtFT ^T FfSTF- 1 ^ 4" FFT FTI 600 FtFf ^ it* Fp5 3RT fjtF 
Ft $ fFFt* FcfFTF 4' FF dFHH, fFftFT sf|T ^TTFT <£ ^TmT 3 FTF?t it 
^<m 1 F^Fcim, HFIsIh) FT FFt *fF - FFT FFtF Fit FTt!; FihI F 
Ft I stile FFeft ?jtF F^FFT Ft I WtZ Fit ■H'jS, 4 FFlt fIf Ft sftT Ft 
3TFFt Ft-ttFT IfFtIfF F><1 FTFTT FFFTT FT I stile Fi FFTF FTT iF 

FTt ^?FFf Ft 3TlstiH u l 3 ^TFT FF?t *t 3T(T FTTCt stiles I Ft FTFF aftT 
FltfF FTf 4tFF PfcIIcI ?tl e-elt f<=RII<F FFFT FFTF fFFtt FTFFT ?5TF FTFt 
FTTF FTt TjtFFT Ftl ^ F^F FTtfe Ft FkFTFTTT $ FIT FFFTt iM' i fFFtF 
FfF Ftl 




WtZ FT FFTF 3TFF FStFt FT FTF ^TTFIT Ft FTTF «tl 
cFIHK Ft FTF Fife Fit F^FFT sflT Fft^FTtcft Ft 3FF IfI F' 3TFTTFT 
^TTF ftFF FtF (^JFTF) FFT FfFtl 

stile tt Ft FtFT eerK F st Hi FTT y=h FipT i Ft fFFTTJstF F 
FTF F FTFT FTFT tl fFFTTJstF FF ^FTFt FTF F FTFT f 3frC FFFT 
FFFTF FTFT i FtFTT FFTfF FTT F fjtF FFTFF y,<=h J lld F FF ^1 stile 
FTt F^FFT fFFT^FtF FfFt sftT FFF Fir F FFT Ft TFp: |[IT| 
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fRRRJsfa ^ RflFT R=R ifa RT fRR RTRtR ^TPTt RfR «pRR 
*ti 3TF3T rr #a rirr ti r?r tjr if rr ^rImr Rigs; rf ft#r 
rti R#t rrrr rtr w Rfg^Mi rr rtr rr rtir rtr Rt ^whm 
RR^ tl 




THERA TODAY 



Rfn, Rfte tf =h=i<ri ^rr rtr gr i? i ^rt gRf 2000 r^ rrr tf 
Rfte ^ rrtr 'jism «fki rt?! ^1 r!r rrt ■ng.s sfg rtr ?jtR rrt 3fg 

RR HrldHrldl 500 TIM T1RT Rift TRTI 

3FR 3TTR RTR RfR RR RRRT R ^TsTl' eft RRRR RlRK 
3T«t-RtRf fRRRTT 3fR RRRR ip- RfRRR efft sfk RTRTI :^RRR WR 
RRtR 30 r 3 TfteT RtRT Rk RT RFTRR ^nS<dH #T fReRT RRT RTRTI 
3R%f — J ll <rl 4 RHT 3tfT tl R ^ fR^Rf R' 41 R <s)el RTR if 4 
ssli fjtR 'tl 0.-HI <n j Icll 4 fRT RTTRR RTRt RtR gR ■'llel RR RT, fRRRRR 
RJP RT RTRRT RRI RRg Rp R RRRR mRc) 41 RTR TTtR fRRT Rk 
p#TR RTR RR ftRf Rt4 R' RRRR RR tl RtR R? RR R 4 #T t 
fRRR R Pk-cK g3R fRRRRTT RRTT ^ ^3 1% RRR! RtR RTR RTRt iftl 

1966 tf RR kRTfRRR R Rkl R RTR? TRTFTT RT TfRlf Rft TTT RTR 
RRf RRT RTRpT RTRT R? RRRR fR?t RT RTfe RT RR1R R RfR RRS kk 
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R^R RR 'gT T TT I RST <S-S R|R TjRT pHidl Rf RefR sffr fReeft-fRR fiTeT I 
RS7 RRT RRT RRHR7 fRRTffe RP Rt OTR fRRt Rt « fRl 
gRf 1500 3 13TT #ni 

rr w #a rt rrt rrt rstr ri Rf ^lq,n RgR ^ ^ ^ 

RRT RRRT RTI RSTR RTT RTRTf RRT Rt Rgs; Rft RRR ft RRT RT RRRR 
dldlRH RT ^#rg RR #R RTT RTRTTT Rf RtcT RTI 




CRETAN WALL PAINTING 

cFte sfc ftrsft fRR 

RT RT? RSI'S Rff^ RTR 1 TRT RSIS Riff RTI RR RSIS Rft -HSTI^ R 
RTTeT do^HI font Rf Rf RTRf *R< RR ddefl 3 RpR RTRf RfR Rft 3 ffT S^ldl 
Rtl RTRt-RRft fR RRTTT RT RR 1 RT R RR RRf RgR ReRfRRT R Rleff t 
eft RSTR RP 3 TRT RT ReRT fqRR RTR f| ^-^R 3 Ttr ReRT PRRdd f Rt 
Rtf-Rtf ■HclS RP RTR 3 TT RTR i?l 1 TTT RRS rh! ft RSIS Rft Reis fRRRT 
RR RRR RR? T 5 R RR Rlell ft I sffT 3 TeT R 1 TR ff ft erHed-Rff fRRR 
ReRTT Rft RRf R 1 RT PdRddl t 3 ^ RRTRt R RfR RSR RFTeft tl 

TTR fRReR RTRR RR eRTRT RiScI T?l RT? RR? TTeTRRRt RT^ T? 

PdRRI ReTRR RteTT t ‘ RfRT’l RJR R ^Rrff R HpRerR RRT RT fRRTfRRt % 
RTftRT Rft ‘RPR!’ ipTRT - RRtfRT RRt ^ RRR" 
gRRR RPR SI Rleft *ffl fRRRt ReRT Rft RRt RT Rf ‘TR[Rr’ RFR RT^Rt 
Rig |[3TT RRffe RR RT? Rtf RRt RTTeft eft 3TIRRTR Rift RTR sftR RST Rft 
gRlf RT RTeftl 

fR Rtf RTR ^ RSR R TReTR Rt Rt RRnTT RTI RSTRt RP RR1R 
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RT dddcfl R RR RT fwt R?RT RTt RRt t ?RTR tt RRTR t Rk RTtR 
RT RRTR tl 

3H=HrK dlRI R' PlRxrld kk ®i$H R> 3TRTTRT Rt RgR Ria 5 Id I 
tl 3RR RRTRt RTt RRTTf R Rpft fTRRTT 3TTRT t eft RR RtRR RRf R RT 
RRRTR RFTRT tl fR TRfR RT RTR RTT RTR RRRT RTRT t kk 3RT R RTRR 
RRTR tt HSI-sl RTT RRT RFT RRT R RR RTRT 'll 

ft ‘fCRTR’ RTRR tl RR RRT ttfcR RRR t fRRRTT 3Tt RTRT t 
‘fRTRTTR RTRT’l RRR RT|R Rf-Rf R?RT RRT R RTRT RR5RTR t'l TTTsT kk 
Rff tt R|R *kl^ RRT dddl tl RTR Rft RRRT Rt RTR-RTR R-sl RTRTR 
R Rff RTTRT Rt RTRT fRRTRTRT 'll 

RR RRTTT t RT® RRTRT R R RRRTT Rt ^3R kk RRf PdRiddl 
TRRt t'l RT RTRt-RTRt fkrfR tftt TsTTTR Rt RTRt t kk RTTRT RRRT RJTR 
Rt RTRT tl RR RRTTT RT RRTR RfR teldTHIR) RRf Rtt t'l 3RR RRR t 
RTRt-RTRTT RTIRT fTRRTT RTRT fdRiddl t Rt fRR RRR fRTRTfe RtR RTt 
3TRTRTT RfR RTR RTRt tl kk RRTfRT RRTR Rtf RtRT t RTTfRTR RTtR 3TRR 
3TTTTR t %R RTTR RTTRt fT RT TJTfSTR TRTTRf RT TR TTRTR tl 

RR RRRT RT RT® RRTR RTlf RTRTfeRT RRT RTTR RR TRR tl RR 
RTtR RR fRTTTt RTRRT RRTR ^RT TTRSTR RFTt t 3tfT fTRT Rlt t fRT 
RRR RTRt RTTRT PdRddl RTI RRR R Rt RTTRT RTTRT fRRTRTT RT RRR 
R^R Rt RRRT3T RR RTRt tl RRR RRT RRIRt ^ RRTR RT R|[R R T ft^ 
3flT RR RR 3Rt t 3flT RRIRt RRTRR RTtRTt fRTsTR RFTRt tl tk W 
Rt RRTRRt RT RRtR RR clldl R R^R RRRT3T RTRT RfRTI RRffRT RRT R|R 
3R5#t RTRR RRRt Rf RRfRR RRT Rtf R TRRtRTRt R]TR RTT Rt 3flT 
3TTRRTR 3TRR RT Rt RRTRI Rft-Rft tk R^Ttf RT RTRRTR 1 iT-^- 1 i^ 
RTRT RRR RFtl 

3RTT RRT fRR RT RRIR iRTT Rt RTRT RJTR RTT t 3tr RTTRt 
RRO| t RTR RRRT RJTR RT RTR Rt? RR RR Rp5 RTTt-RTRTRR ReRTt" RT 
tt RRTR RT RfR RtRT Rt ^IdlpRRI RRR RRT Rt T RRTT RTI RRR Rft-Rft 
RRTR RRRT, 3f[T RRRT, 3f[T RRRT 

RRT RRTR RcTR RTRTT RRT RRT R TRT RtRT RT RTTRR RRTR RRRT 
RRt RRRTI RTRJ RfRRT 't' RTR RTTRTT RITRT RRT RfRTT RRRTT RR RTR 
RTRT RR RRT RtRTI RRfRTR 3TR R RRR RRT RR1RRT fRTRTTR RTRTI 

tRT ^ 5000 tRRt R RtR ^ RRTR R fRTRTTR ^3R| RT RTRT 
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sffa (Jet, do'-cl ®lK<rl 2RR "R d’H c hl R^RT - R?SR, *JeT sflR TRsT 
3TTRRH 4 W Wl W ^ T«TFT RRaMR^RRl^RTIfR^R 
cj^-cl ■RijS, RR Mi'll RT RRT 3Tk H6I-S fRfRRR H$<rl 4=h cil-H T ftcT 3H|chK 
RT 3TR y,=h RcTf ?rf sfijgt 'il'Hi f^< 2 iH <ri J ii I 

rr ffa rt RRt PhcinhI fR fRwte 4 PiPnci # rt^; rr r^i 

fRWte R7t ^ 3 |r W 1 ^ 3 fRRR sFte RR7 RfRtl 

DESTRUCTION OF THERA s^T RR fRRTRT 




1. ERUPTION OF LAVA j ^ ^ f^n 




LAVA SUBSIDES 

SEA WATER SEEPS IN AND EXPLODES 



2 eTIRT Fh+rhi RRI RRS! 
RR RFft R*Ft 3 PcIR+ld 







3. ISLAND COLLAPSES ON ITSELF 3 ftR RR TfR RT fRTRT 



rr f^wte r Rtpr rtt % Irrt alk rrr rrt fkwr rrt: % 

|[fl Oil'll k RR ^RR-RTR 3 1 oil oTR7 ■HHSII RT RRoT kf RR H$< RTT 
^TRTT-RTR ^ RT^ Rf RRT-RRT RRf RTI RRRTT %RT RTR RT ‘TJRTRt’ RT 

1337 rtrir! rfr t fRRRTT rrrtr rIrt i *«kRiis rt! rtr1;’i TfRt otrt rt 

■H*j£, k RT|cr RTRf RRt Steffi RT RR off fitvHl oflT'llg R q%T o(r(,dl 1? eft 
■ciRRil ■HH'KI mm! q=h ■H<1v<] R'I5 R RRdl 1? 3^R Rf <1§Cl dnR] fff 'Jllflf 
ti rtrI-rtr! wff Rff rtr^ 50-Rfte r Rf srfRRT RTRf kfRf t aftr 
■H*j£, R> 1 r>iK k dd-KlH ^ RTR ^R oRTR k* $RKl oil' I T^R ■RRR f? I 
Wtz Rk #R RT TRJRf ^Z ?R TJRTRt R ^ff RTR RTR1R fRI 
Rfte Rff RRRTRt nkay Rff Rt rtt! rttrt Rfr rr rkr r ^ 
#r Rff rttr srfR ■qfkfi 

Rfte rt oftRf r rr rrtrrt rtrr rk Rt rrrt RtRR Rirt 
rsH Rff '3Hf rt R itr fkwfe k rtr! rrt RRf T rnq;i rrtr Rk rtr t>rt 
tJRT 1500 R #R ^ RRRTlRTf R WtZ RT RRoTT RToTT, RRT ^ RTRTf R 
3TFT RFTT| 3fR RRT R7t TJR R1RRT Rff RRTRRJR fRTRTI 3RTT #0 RT fTRR 
RRTR R fRRqRR R |[3R RTeTT eft RT1RR RR RRTRt RTRf RRf ff RRTtl 
^RTfRRT RR RR fRTRTfR Rff ?ffRoT RTR TRf I RRT fRTRReff R3 
33^RR RRR ffR R RR7 RR RRIRR^ RTR 3Tlf *ff fRRR ^RR RR7 ft 
RlRfRT fR^RI RRT RTI RTRR RR f^RReff RR ^RTRt RT RTRTfRT Rf RTRt 
RfR k 3Rf Rf| 

|RT 370 ^ ^f (427-347 iRT ^iRf) k RR7 

RTR7 RR RRRRT fRRTT RT RRi RR R RRRR R 7TRIR RTRR R^S! R 
^R RRTI RR^ 3TJRR RT RTR7 RfRRR R RRT k Rf ^7 RTI RRH 
RRRTT RTR RRRlffeR fRRT - RRTfe RfR R 3T^RR RT RidlfiR RRTRTR7 
R fRRR RTI 

Rf-RRR RTTRTT RRT RTTR RR fRTRRRf ^ RTR RfR ^ RR R 
3TRRTR RFTTR T#l R^?T k Rffl RTT t^RT Rf fR?RTR RT fe 3TRR|ffeRT 
RRTRTR7 ^ RfR RRT e^RT ^3R RRTRlR t RRT RTRf R7^ R§TR R«TRT 
fRRTfRR RTRfl 

RR RRRR t" fRT T RRT k RRT %ff RRRT RTT fRRT fRTRT RT Rf 
RfR Ri RRTR R Rf RRf RTI RTTRR RR RTRIRf #R #R R R^ff Rt - Rf 
RTRt RRT RR1R R'JRRT Rf R7 fRRRte ^ RTR RT RgS R RR r| Rfl 
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PLATO 



2 TT TOfsjTT MmIh fcTSTTT 

#a ^ S<d)dldl W wf f ^ ^Sfj 3tR RTRR Pd^dl 
^fl 

TT^tttfwr 4 fRSRT Rnydl ^RTR f tt T$ Spttf ffa f| 

did RT y,=b t firPJCl fjtf ^TT psur^ei ®kl cK5 tt ■H^s, "Ref RR 
Plcbd ?RR RTM ^ R?t TTc^TTT Rrt tl 

f^njct #R ^ RSTR t}* f^T cJddWl #R t sfk Rdtl RR 

wtf f 3 ^3RT 3 T|r WT3 fHcbddl Rgcft tl 5Pg W^f ^ 

cK6 RR tt tr^g ^gt H<|d ^RTT J IScSI tl IRR ydilR ^ TRot 

^T ‘^R* f PdRchl tlfcl f 3T^ ‘ opg’ ttcTT tl 3RiR tf 

dRI RR1RR RR >jiicii t 3f|R tpR d'Hcp] RcR £fR hs isl ^ <Sld RR tNf 
3Tk Wd Mft tl 1890 tf snfeft RJR ^RT^tt W RR RTRIT RRT 
RlflRR tcph tRslt ^T f^RTlI 

^ IRRt tp# c£ ^TRTTT ^ W RR ^Rtd |hj^ sfk RRRRTt 
fRT #R ^ ^?T RTRltRT $\ 3#R t^RH w#T lt)'o|<Rl4 f ^ 

t ^r#ttt sidl'd i R haiT t ^rt twr ^ft rpr ‘ r^ft’ rrstt i %Rft 
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RTT RS HRRil RTS R RSt RRT 1% RI<H SR RtR RTT RTR SRRT 

^TTR RT H-SI RT fRTT <<=lcll RTT RTR fflR ^ -doH< M SI I 




STROMBOLI VOLCANO IN THE LIPARI ISLANDS 

(cl ij< 1 RT fRlR RbRtrfT 

RTS R TTOlfOT RTT RRRTR fRRRTR TJRFTT RRRT TTSRTRRR ^TRT 
ST RTRTI RpWFT RTT RRRT RT RST RT Rtf RT^sff Tf 

RRIR-RRFT RTR RRTRT RTI 1|SRTRRR 3^k RRRTR RTT f%TRR RRT RJSTT 
'RRI 1? Rf Rrf Reel t}’ tT RTRT-Tjlsf Rid , RTSt, RTR, Hlcld sflT cRTt R 
RSS TJST rIrk 3tTt RRT ®Hldl 'll 

RS RTRRT RTffRRT sT #RT fRT ^ SRRT RTT RJSTRsTRT fRTRT 
R^ 3f[T ^R R RRR RSIS RT 3TST fRTR Stl WTS RT RRRTR #R RT fTRR 
Sfl RSTST RT RTRT 3 Pd-Rddl RRf Rk ^3TT RRRTR RT c^IRsIH RTT RRST 
3 R fRRTRT TST STl sflT RR RRRTR RTT RRT RRR RRT RT St Rf RTTRS 
RRt RTT 3TRT RTTR RRS ST RTRI RRR RSTS RT 3TRT RT R?RT fqRR RTR 
3fR RTTRT RSTS R! TJSTR tT RSR RFTl 

SR RTS RRRTR aflT SR #R RTT RTR SR RRTR RT RSIST RT RTR 
RRT RT %R RJ5 RRTI RTR RT 3TFT sflT ?J3R RRRR RSTSf RTT SR 
‘Rlc^HV RT RRTTTTgTRt TpTTR fl 

RTRIr TTtRT RTt RFRRT RT 3RJR1T RRTRTgfeRT RT 3TST RcTTfRTRT 



11 



RtR TR?t ^1 3f[T RRR Rlt^ 3TTRRt cRt RTR Rt RRf tl ^R ^rwgfepff tf 
■fewte H RTR Pn chdl 3RR, RTTRT 3qk RRTH H RTR 3TRT RRTRRT '^RRR 
RTtf 'TrIr ^ipKI RT t^T RTT ■H c bdl RttlT 

WRtR w i ^<wd r- PhcihhI it ^Mrgfepff 3 rrrtr 
«TT frf«T RTffRH 4 RRRTT R^R t - ^tdl^R H fRTH HTRR RT RTR R 
TC TTltlTf 3m, HRT RTRH ^ WR R 3TTRRT WR %tt| RljjpRd H 
3RJTT1T: ‘RtRT fRR 7JRR . H TTRR RfTR HR ^ affc P<sMdl 

HRRTt 3^R RRTR RT RR7 RRTT R1RH WRT . RHRT RTR RTRR RI^HI^ ^ 
R <SR> RRT _ # _ sftT iRR RRTR RR tf RTTRR RFTT I ’ 

RIsjpRd RT R^fa R RT3R RI^HI^ Rlt Tltt ft^fcT RTT RRT RTTRT 
tjJHd RlRTI RT Rt RRRTT t RT RRT ^Idiydl RTHT RRTR RT sftT RTHtR 
RRtRTRRR RT 3RJTTTT t?RT R7t RTff ^RtR RTfRR RTT RRTRt R RRR fRRTTT 
RTTRt Rtttl 

%TT RRt' t % ^RTRIRfelRf 3 Rjt RRt-RRcTT RRHT RfTR cRRleJ^ 
RT Tjfe H TRR RTH RR dRWl RRRT RTl RRR RT^ %R SWIdRIll, 
RTfRRTTTRT sffc RtR it RTTfRRT «tl 

RRR RTRT sjk RfeR ^RIRTPJ^t tHTTR RTT R AjHlPHRt RTT RRT 
RT RTTRTT RTR RT RTRR tRRTI RT fRReft RT RRR- 1 ^ R IrRcT RT I RT 
RTRR ^RRTlRf R RRRT %#R RteT RfSFT R iRRR RT sftr RT RRtR 
RT-RtRT RTHT RT I RTHtR TTtTT RT RRTR R RT3R RRRT RRtR 140 RR RTR 
TJRT tl STTfeft RR Rf 1971 R RRTT RT I 

■RTRtR RTTRT f Rp5 RTtRf % RT3R t^RT RPt RfRTRRT RTT RRRT - 
tcRRTR RtRT 3jk Rt3TR RT #R tfcTT RRTRTR RRTRTI RRTR fR RT 
RRIR RRTfRRT RRfl RRR RRT RRR RTT RTR RT ^R^SRI RT tcRT tf 
RRR RtRRTTR sjk RR?ft RT I RRt RRt^R RRRT RRT RST R?RT RTRT RR 
RRRTT RR fRTRTI RT RR R?RT R - RtR RR RRT 3^7 RR RRR R pH ■Hell RR 
ttR Rt RRR it RRTI ^te^RR RR Rift TjtR ^ RTff R' RtR RRT RRT 
TRTI fRR RRTR RT 3TTR S'lnle^SH t RT RIRR t^RT RT RtR tl 
RRffRT RT RRT RT fRfeTTf RT fRRT TRT sftr RR RT RTRRRT RT RRTR 
RTTRRTI str RR RT RRTR Rlt tRTTt R ^RT-RRT RTTRR HR T RT RRTRt RT 
■gRTR R RTTRT fRRTRTR RFTRT afTR ’TJRRRT R RRtR RTRTTR RFTRtl 

RRTR R tRTfRRT TTTR RTH fRRRTT RTT ^RTHTgfeRf RT RtR 
RRt-RRRT3tf RT R^TTTT H RTR Rft RTR RgRtt RIRtl RT RRRT RtH H 
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dlfth'di rFtl 

^RTf% 3TO^ (384-322 i ^ WTT fe ^ W ^ 
ttt wf ^T ^ stf tl t oRTcT Rt t 3ftT t ^TT TT^TTf ^ R1?T 
TR 33FT ^ =bl ft 14(1 TSt tl ^sft-cfrsft F3T TRfT ddlslH 3 

^3R ddlslH f Reft tl ^RR ^TRT ¥tt t sift 'WR 3TO t'l 
■cS'idil iJTff R tt cTM kj tfcTT t RT H5isl R -fNf ®iddl tl 




TJob ^TFft ^JifteRIT^ft (63 t?TT ^ - 19 fsti k RK) t 

3RR[ 3RFft WTfcT ^RTltl ^ Id Ill'll 

‘Rqtt-RRR’ kl trot fe 3 t^t cfft ^n ri^t ftof^i afk ^rt 
■q«Rt W 3KJ eft w tl R^l fR W ^T kbl -T ftdt R f|kf7 
^f Tjstl k tMltld 'T tl 
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MT. ETNA 

HI <i<Z ini’ll 

^ il^ HMI T=f ^Ff ^T FT[ iff^ - <%£> ^14) Ft 
tfrttt ii qr q«4t ^ Rt# to rff 3 tort sfk Rtff t ?rr to Rt 
tft r?T «ffi 3 fit T^rn q Ffm eft ^lwgfeff qft ^rn°qr rtr rrt 
TFTfFn 3TOPqq -gVeTT I 
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qq ft! qf t fe ^qFjfeqt' ftt #rff offr Q^nTcTT fqr 

qaqt qft ■hcis qt 41 ^ chl^ ^iga qft ftq f'l cj^^s (rihi qq ftt hmH qftt ft 
fe qsoft qft W ^fttftqcFaqqqqftqtftft; ft?qq qftt fqftrfftqT 
qft qftr qRT fftqiftt ti 

wfttq ^HifHAiT qq qrqqT «tt fe qq ftqiftr qft qiqrTft tqfttq 
qTqqt ftqftl TFq ft nqftt fl ftqftte fttq ft MpNH qft 3Tft 3|ddlfd<=b 
WIWR 4 fftiq fTRT q^T qTI qft ft 3TTTRTTT qftqt ft 3TW fttqq 
fqqiftf qq qft' qrft q^T qft' ■gqqqft qsft ftti ^#t‘ qq qiqqT qr fftr 
qaftt qft q^q qqqf ft q^ sfk qqq t fftqqq qiq t dKd<q qft 
qrfqftf qft qqqft qfqqftr ftr %q d J iidk qqFT-srqiq qftqft ft qqrqT qrai 
ti 

qrfttq fftftqfqq qq qiqqr an fqr ijq 3q?qnT qfttq ft qftr 
ftfftft ft fqqra qqft fttl ftfftftr fftqqrq ^qrfqftf ft tqftqr ftftt 
chrMHi aft i qq qqq ft ftqq ft qra q^ft fftqqr ^qift ni-qdiaft ft 
qqqq fq 3ftq fqq ftftftqr ftft-ftft qqft dKd<q ft qqqr qqn 3qq ^ft 
qq qqq qr ‘#qr’ ^qnft ti 

qq qqr ftqqqf qft qftjqrqr ^-iwiftd snf qq qqq qft 
qrqqqT qq^ qft ^qiwg^t qr qft: qft «fti 

^qiRTqfeqf ft ft qnqr qft qft fqqrqrft f, ftt qftf ft qqqftt t 
sfk ftqi wm t ftft qqq snq qqft ftn qqrqngfeqf ft ftq ft qreqr 
fqqqra ft* qft qftt qft qftr qqqf ft qiq qqqf ^ qq qlft 'fi qiq q 
qf[ qrar q qiq sfk qqftq-qrftqTqqi^ qt fqqrqqi *fti qq qftffe 
qqqft qftft fqqfq qq qqf qftft t fqfftrq qftq qqf qqqqq qqft qaqt 
qft qq q q'qqr #qf t sfk qq q'qqr qTqqftqq fqqqq 
qqqq-qr^3ffqqr?q ftq qqqft t fqqqft qq qftqf qft qp -gqq #qf 
ti 

qqqq qq qqr fqqT qqr t ‘ Pswwln ’ qqfqq 
qqqq-qrftqfqqrfq ftq qft qq qft qrqt-qrqft ‘fqqqfttq qft qq’ qt qrqr 
qqn f'l 

qqfqq qt fqqraq qq q^q qqraigfeqf ^ qiq ^ffeT ^ m 
ti qq%q qiqfqqr ft - qftqrq 3ftr qqftq ^ftnq qrqq qr fqqqq qq 
qnfq fq q fqrqi qqr t: ‘ 3ftq fftq ^qq ft qtstq sfk ftfqfta qq 
PsIHWln aftr 3qq qft qifftqT qftr 
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FF Ft TFFF t % FF FHT FTFT FTtm sftr FtFKT fFTTt 
'■'Floll'J'dl F 4>dH ft EFTTT Tpl Ft" sftT FTf FTF Ft oil'll F FTSfFoT Fit 
FFfft F fFTtFT Ftl 

3fR FFfF FTF FT fFFF fFTTt ^FToTTgTFt F FFT FTFT t 
fRfFR FTF F ‘fFWtF 3f[T 3TFT’ FT FTFT 3#tFT4 FTFT FFTI RT^R 
FF Hl'T’O oTFTcTTT FTF FTF FTFT oil'll FT FTF FRF Fit FhfI t Ft 
F FTFT F Ft ‘fFFTFfF sftT 3TFT’ FT TTFTT tft tl 



3 ^TFTTWf cfc off fsfFFfe 

FTFIf FTFT 3 ^JFTFt Ft FFFTTTt ^FTFITgfeFf F TFFF F 1 JTt 
FTF 3TFFF FFt" sfl FF ^FFT FFT FT fF FT3F FFFT 3tk FRF ^fW| 

F F FFFTT ^3TT 3tr Pf'IIRf PdFddl TFFt FT sit fF%F FF FT FFT 
TTsTFT FTFTt FI FF FF FFT FFt FT fF FTFTFT fFTsTF FTFT FFTF f 
3TF1FF fFFFte FT FFFT t S^R FFF 3TFTFTF F ^ F ^ FFT FFIF 
FT TTFF tl 

tt FtTT FT FFTFTF TTTFF FI FFF Ft 'JOFt FTF 3TF FidlfiF 
Ft FFIFt F %E FJFt Ft sffT FTT FFF FTT f FFTFF iJoT "ft tl 
3tfT FF FFIFt F Ft ftt WF FT FFFtTsT FT ^Idiyisfl FT FFt I 

FT FF TTTFFF t FfR F FTFT F ^Fldlflsfl F fFHFTT Ft ftoT 
FFFTT FT FTFTt FFFT TTTFF 3TTf I 

Ff^FTt FFFTt FT RF FFT FFT t FfFFTT sflT FFF FSF FtFf fT 
ffFF t fFTjfFFF FT FFIFI Ft FTtF RF-FtFT FFT t str FTFtF FFF 
FTFT F oil' l FF RF FTFTTFT ltd FTFF tl 

FFFTfFFT F FTF flft FTtf PdPteld FTFTFF FFt' t fFFF 
fFTjfFFF t f3TT sttT TRsT fFFoTF FT Ftf FFFTsT Ftl FFIF F 3TTFFTF 
Ft FFtF FFFTFT aft sflT FFT 3TFFT TFcT ^1 FFTF F Ff^ft FoTTF FT 
Ft FFT FF - FtR 3TTT ^TFFJpTFFI 

IN Ft TFTFFT FT| 500 tFT 1 JFf Ft sttT FFF Ft Ft FTF 
?TF FT FToTTTT-FToTFT TFT FI ftF FIRM F F FToT t Ff FTFFT 
FFFTfFFT F FFT FF FT ^1 

FFt-FFR fFTjfFFF F 3TTTRTF FFR F FFF 3TTF ^ FT RFt 
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’ST^mr qfteiPm ^ I gggg gig) affl T^gt ggr gggT 63 (|gi 
■^f) g w g)l ^ girgr g gg)i gag gg gi wf gi) girD gggii 
ggn gg #gf I ggirgi gi) gggg gi) afg g)gg gggi ggii 

igi ^ gig 79 |gg) g ftig gi^ ggg ^g>*-H gig gig fgg 24 
gggr gi) Igiqfggg wi w, fir, gig 3 |g gggii |g ^ gregr I ^ 
ggig gi) ggi %qg fgg ggng g gng gi) gfggr g)jg 3 ?)g irggg^ifggg 
gi) sr)g ggg ggffi gigggifgg) gi) ^igrrg#t gi grag gi) gi^ ggg gD' 
«rt gg%g fgwte ^ g?gf wi I' g I' D g#i gg gg ggg) ^ 
g Mdwn gigg gf) gM gg ggi gp gg D "fD g)i gg gigg g gigg 
gfg <nV 1 gig ggi 

ggg gjgri g ggi ^gfgg gg gr -jrfgg mifil (23-79) 
«)i g) gig gi) gars) g ggi ggig gg a)i gigg fggjfggg g tjsn fgggg) 
<121 gg misM) gg?gg gig)g) g Mgg gigg gr %g; g gg gg g°i| 
fgi g|i ?jg g) giggn g gggl hc^ D gf 1 fg ggn gg fggi ggifg) g' 
gg)g - kgfnl 3% (62-113) g ggg) ggi fgrrf I %sn li 




THE ERUPTION OF MT. VESUVIUS 

hi si fg^jjgggr ■$ fggrte 



ggg gig g fggjfggg g gig) gfr# ggg) gD gggti gif 
gmTfegff ggi fggjfggg ggigg w gggi gg fgg g) gigm 1631 g ggg 
ggi ggr fggggg fsn - gngg 79 fggT ^ gig 3 g?gg ggrggn ggg 
gigtg gg ggg <g)gi g^t nln nf 1 gg^ gig g g) gg gngr ^ ^gigi gig) 
w gg) ggi 'll 
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1709 4 44f 4 f433t sfk W 4 4l 44 4 3Tc[44' 

4t 444 4 %T7 44ll ( 4<4cr < iPlHH <3131 4t ^l|3 -hs^ 4 3R1 t 3^ 
34 4431 3TR33 34 tl) hN 4 4 3hc 4R 4(3 3331 44 ^J33TT3 4 
<I*-H ■Hiyi'J^ ”4' <rll J ll 4t 'jflcM^lefl 4 '3TC 4 Chl^n 3p5 3M HI <4,1 fTT 
M 4t ^H + ld sfk f44t 4t4 4 3^4 3ft Fife ft fetl 

hN 4 3fe4 mr-mr 3>73> y4d3>l 4 Rm, y,3> criWlyH 4t 

3311 1979 4 f4jffer W 3R3 4 1900 wr 313 44 4 37 ^ 31344 

41 4t 331 y^fnl 4 ffttfi wi 




^tr iifTgR m fed f4qffer 4 331 443 «udiy,41 ti 37 

HI3d 3331 rf’H’frl 3-SI t sfk 3»tt 'jHISI -iSlcKHlHo tl HI 3d 'liR'TT 3T33IT 
WI WT tl 1669 4 37T3 331 331331 f44fe 'gSTT ffetf 14 31FT 

3d3)<, <2113! ?p[ sfR oh<l«1 41 ■H $3K <44 4t 4 rT ^fl 

31® #4 4 33J3TR 3FR W fel ^3MFg4t 4 4 fet 
<4hi 4t tj4 3h4 him, cfr 3 h 41 wn 33 <333 4 34331 441 3T3 
HI3d ltd'll 41 y,=b 4 733 4 3 h-c^s) H$HM h 41 'I'l 441 4r 

331 t 4 l=hHH 3f31 TraFcn t fT#R 4 fef fe tl 33 f4jf4T5f 

4 fette 4 fe 44 33334443 tf 331 fr hi341h 33334 sfk 
44 sfk i^fejfer 7i4f 4 tj4 <rf 33if 4 fe 4 3333 4 
f4qf4ra 4 fette 33 w44 333 4t 3 r4 44s ^iwg4t fe4 
3331 tthi in ti 

?i3ifefr 4R4 4 3K ^t4 4 hhiR4i 4 44n 4 34 4 3113 
31 ® 44n 34[ e3tptt i '34 3F 4 T Tcn 331 f4 3^4 3 t4 rfifIf 4 4 
18 



^ teldldld> ^Idiyisfl f I 

^ ff fnyid Efi Ef oti^W f Era 4 EtM ^ 
mot-EEot f Eott t afk motfi afwd E^chl E ott t 1 Ef mot: f 

OTT1 TI5F OTI ^TFT t 3^k MOTF1 3#OTPfl ^ W$ E OT71 tl MOTF 

<^m^ 5 crgr raTdTjfeff Et' otE mET ti Emi otot t ott otE E EtE 
^f?T Mlt EfE?l MOT1 ti 

^f^raft f t3=f raraig# t Eotf! ot t rangrafri 

1783 f ff MOT OTT1I ft ■Hid cOT vShE sded f E dldl fddicddl OT1, 

Mff dfl E, Mft 7OTF El Eft-Eft dvEd) OT dicll 220 raf-Efd E> 

OTIFF E EEr Mil 

EE rarar E Erf mot h^hm mEt iran ottEf mm motE E 

Mfd ott Eft ft OTf f i mr| rangraff oti E ddidk OTOT-OTfEOTras: 
Eft TTM H>Edl M?TI OTlEt OTI 1 jt EE E Eftff Eft MOT E d>« ft 
OTTEfts raF ■qfffi 




VOLCANO IN ICELAND 

fifnE-s! f raranjEt 



OTT E W E EE E 3TTOTFT ffil ft OTTT tl OTOT E *£T 
MET fOTR E MOTT OTF tf Miff tl OTOT-MftEfOTIS;^ fr MOTT EE E 
dld-Eftnf Ecr^ OTOT OT OTI OTTdT Eft OTtEt E Mllcd E ®lld 
EjftftOT E OT EE Ef Eftr yfd^ld OTTlEt - OTftf OT 7TOT #7 
■gEOTt Eft EriEE E ot ot;i 

rairargEt E otE ft fftm otot ftttfOTi ft p;i ot ffff mi 
RM MRs? t E EER-fE EEm ft ftOTT tl 7JOTIOTT Ml MET EH 
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rtrt ^ r^ ih ^ Tj5f fRRR ti rjrri^rt 4 t - 

RR|R1I R^ tRf RRTR WtZ ^RRT ^MT5#, 7 3rtdl 1815 RR RTRTI RSRt 
RR RR1 Rt RTR ftt RTRRT i hH u I RR fwfe HMI RTcTT tl 

H5I-S RT dnHR RR 'RTR $RK 4>ld d->HI RFT 5RI f RTf RTRI 
RTlf WtRT RR RtdT RHTRT - R?RR sftR *JRT 7?RT f fRRRRI RcRRf sfk 
SJRT RTt RlftR R RTRfR RTRf ^RTR dftff RTt if I RTRRR sfft RRcff 

^ R^R #t R 7JRRRRT afk RftRR R RR eft^ #R RR RFTRR RTRRTt 
RRR R1RT 'gRRRRt ^ fRRRR fRI 

RRT R R>RT RR RRRR sftR ^fRT Rt RRR RRT R Rif Hid R»t 
RTRlf RRT RR slh: R Rl^RSRT RT RTRRt RRT R Rif R#ff HR M itl 
RR1 RR *fHT R7 RRR Rjf ^ RRTTRT RR RRTRftfR RTRR R# fRRR RRcft RR 
R1R RTR SjR Hsl I fRT RRR Rt RTRtR RR1 ■Hid RRT RtR RR^R RR RTRRR 
RTTRRT 3 RtR RRTI 

RRTRRR RT %R 1816 R R RfTR RITRf RR RSt 3ffR 

RRT RTIRH RR R#R R - RsTTRTRTR ^Rlf sfk 3RTRT R PRdPRdldl RR RStl 
RRT RIRT RRf RR rIrR tt R1RR tt RR1I RRT RRR ^f^g; i£ RRP’ff RTt 
RR Rtf RR1 RT fRT RRRR TJRTtRR RR RRRR R«Rt RT ^RT #R RR RRT 
^IdlHlsfl RTT RTRRT Rll 

RRRR RTTHT RTR RRR tt RRT RRTRRT pRRhld 5^^1#R R 
13RI RR #R PHftcH RT RRTRR RR t 3fk RM 3flT 1R1RT R1 RpR fRRT 

tl 

#QRltR[RRRlR#RRtRRl RRlRTR^Rt tl RR^ RIRR 
RvHTRt^ RRIR R RfR 7RRRRR1 RRT Rll 1680 R RRR RR7 #RT fRRRIR 
RRR 13TT R1 RR RRT^ RTR Rl RTf Hid RR1 RT RM RTI 

ftlR 27 3RTRRT 1883 RR 1RR 10 RR RRT RRTR ^ 3RRR 
Rft-Rft RTW sflR R1R fRRT RTfRRT RR RRT fRT RR1R RR dlH dTTRT Rt 
RR RR RR^ RTR RIR t RRRdT RTI RpTR fRR RIRR st^Rt^ R RRT 
RR1RRT fRRRRR fSTTI 

fRRRTR R RTRR ttRTRT fRcRT RRR 3qpTR R1 Rtf fRRTRTTI RR 
RT fRRTHTT RT TRRTRR ^RFRt RT RTTR PHRdll RR fRRRRR RTt 3TTRTR ofRR 
<ddH RTRTt Rtl fRRRRR RTt 3TTRTR RRt ffRTTsff R RR1R RtcT ^R RRT 
RJRlf RStl 3TRR RR fRRRRR R^RTR R 13TT tlRT eft RTRRRT 

RTRRtRTt RFTfRRT RRTRTt ^ RTRI 3qpTR RTR-RTTR RTTRTST RpfR 
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RpRRR?! 4* R1[R 4 HR 4 RRRlt 3RRTR RR TfT Wl 

^idujisfl 4 f4r4 rcrt sfrr s^r 3 rttr r44r 4 4r R 
44l RR RRRR 4 aRTW 4 3TpRRT fl fRTRRR 4 fR #R 4 RTR 3Tk 
Rip; 4 r4 4* rrrr 4r ip f4r4 f4 tjri4 4r i|f 34 rtrt 3t 4 
RRTRT 4 cl4' RT 120 44 44 RR4 R cRT# RRT# ^R RFRR 4 163 
R1R cRTs? ITR 3#T RRRR Rt4r 5RK dPit R?t RTR h4) I 

fR fRTRRR 4 c)|^H#d 4 3R TRT RT #RIR fRTRRR fRcHt 
TRsf 4 Rift 441 RRR R«Rt 4 TTRRt 44 Rift l[f RT RRT 4 TT71T RR 
RT# RT 3 t4-3TTcT 4r ■Hid RR RRR RRTI RR cfld Rldl 4 1RT 4 TRsJ 
4f RRp4 4 RRRR Yt ##R 4 RJR#R 4t dlPRHI Rip #RT f#stcft #1 
RcfRTR RRR 4 444 3r4ftR 4 RRR RRTRR? ^Idlij4 RR 
fRTRRR #ftfRRR TRp 4 f4cT RTTfcrtRT #R 4 1T3TTI fR #R 4 
RccR-rIrRR 4 RT3R 'JJITR RTR RR RR? ^RTRrnj#t RsRR i?l 3TcfTcT 4 fR 
RR1R % R?^ RITR pfTRTR Riff RfRTRT RT RRR f4r 3TRTRR? 3Ti4 1902 
4 RRR R ^"SR, RTR 3#T 4ft fRRRRRl RJTR irfl 

RRff4 RTTTcT r 4 RfcT TsTTTR R# 4 ^Rf#R 44* 4 4 r 44 4 

RRTTRR Rift PhHI I 4 r fRRT RR #R R?t 7TRR4 Rt 3#; RT HI 33 pdl 
R?t cTTTTRft 4 RRt #1 

dPll RR RFTT f4 3TRT HI 33 pdl R RTTRT fRRRRRT Rt eft H5I-S 
4 3TTRRT 4 RRRR 4 #R fRRR R?t 3# Rift RRRTI RR RRR R 3RRRTR 
# RTRT # cilH 3TRRt ^T^T # IrTR RRRTRt #R Phh< R 3R RR| 

RR 7 R^ RR RR? RRTRR ^3R - HI33 RRRT R R# RRR HI33 
RJRftRR # I RR ^RTRRJTRt RR? #R #R f#TR3 R7 #RR RT Rt RKPhIr? 
#R R 4 RtRT ##R R?t 3TtR RTI RT3R RJRftRR 4 fRRRRR R RR[tR # 
5RK dVll R?t Hid ^1 

3TR HkPihIr? #R # RTtRt R R?« RRR R?t RTR RTt I 3-5 RTRT 
f# 4 RRTR HI 33 RRRT RR R7RTTR RR TRT RT 4 HI33 7JR?tR7 4 H?3H 
R R?H ^3R #RTI 3-s? RTRT f4 RRR # HI 33 RRRT r 4R: RlfcT # RTRRT 
3# Ph?< 3RR RTtR Rt #R pHR<, R 3TTRR R 4 r4RI 

RRR HI 3*3 R1RR ^ RRRR 4?RT fRRTI 8 Rif 1902 RR ■yR? RTR 
RRRR RRTR fRRR RT - RTR3 Tj4tRT 4 R?RR 4 4fRR R# 4 3TRT 
RTRR ’3^4 R 4 fRFTRR 1|3TTI RTTRT R?t RR? RTT RRTR 4 RTR 4 44 
RRR RFftl 
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THE ERUPTION OF MT. PELfeE 

TITS? TJg^t if 

T^FT f^RR <rl l J l TRT <rllc|l R RR tTTTI '•KmJ 1TR l<=A R 

(rUd-TF? j 1<h1 3 ?R ?jtr ^7 ttrt 771777 ^7577 Rf fdiHi I T777 ■Hid fsr^eft 
■frdf ^ RTFT R ddWR TTtd T^j fro T^ffi #7 fwr 3TS#R 
^3TR #rff RTt t\A 3tF[ fMMT ^ R TJcg it I 

1 Jt ?TfR R RRT ^ 3TFFTRT RTtf Rt fRTRT 'F^t RRTI RR 
LTdi d5<2lH R RR SfT 3fR RT RTR-RTFT RRT I 3FT^ fRR RR 4 >*I'(h 1 RT 
RRTRT RFTT RTI RT cff Rt RRFT fRTRT RRT afR RTRft RR Wit 

RR TTTTI 

RRT RRT STRTFrT offf RTR t R^[ RRT^ 3?R RdldRI ^ «Nt' R 
TJRRTRJT# tl 
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ST. PIERRE AFTER THE MT. PEL£E ERUPTION 



iw 4 faq+id 

^4 oFT WT^FT cH<*dW f^TcFTT tl ffa 

3H-H<rl 4 SI'S! H5IS t - qq TTTO qsi H6IS , *qi^ 4 qffh 
■cSychl *’4l 4141 HMI =h{l«1 ioTt 41 <Tl *’41 tl qi? Jpiqi qiT 

qq4 q4q ^IdlHtefl tl 

44tt qfl^ qi Tjjfi qqnq qr qqr qfe[ t fqqqq qm f qqqfm^i 
4r 4 44 t 4tei t 44 ^fqqi qq qq4 q^T 44 qrfqqr ti 4r 

cbHN^i ^4qn qrfoq wi t sfrr qrtf-q^tt qq4 4 w fn^ddi t qr 
qtr qr4t fqwte qtr ^sn ti 

- 4f <rliqi 44 qqrq qt cftl 4 qq tft ti 
nidi qq qft*S' (q>qq) 'jqicinj^ai - 41 <riiqi qt cTst qq 

qqT ti 
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STRATOVOLCANO BUILT OF LAYERS OF LAVA AND DEBRIS 



faWili WdT 3TR ^TTcFT HoraT 




SHIELD VOLCANO IN MAUNA LOA BUILT OF LAYERS OF LAVA 

t#Ftt ■fir rdHbli crraT ^ tit' 



d^HH W f 3Tqfto 3 RRlt ^51 ^Idiyisfl RR fdWfe 
1912 3 TT37 diliHli SRTIWT 3 fSTlI ^IdOJlsfl R5 3TRTqTR 5000 
dt-nlcl dll Sdldil TR°T 3 |r RT RR J|dl I Rp5 ^JRT 3?R RRR elf 100 
■Rfa ^-C fRSRT cblfe^cb ?T?R cTRT Rf^ftl 3RT dR Wft dROR! Ml RR 
RRl ■HHd 3TRTRRiT dt 3TRT^t Scldl fdR<rl 2ft 1% dM-*-ll<rl RR d§cl did 
tt jebUH ^sm 

3HH-0=t>l ^ 48 RRR1 R RRli sfR RdldRII RR #RRR sfR cfj#f 
Riff tl Rp5 RfflFR ^dldlHlsfl RRRRR r4r fW f R1R RRT 
tl RR r4r 9R9R1 3TftriPT ^ dlfijHIcH RRR RRR 3 MpNH dt 3fR RTTRt 

tl 

ddRdU r4r SRsRTT dt W dlPidT RR ^IdOJld! tl RR RTRT 
^ RTToTT tf R 'RfeT STfRRi ■nldid Rift it tl 

ddRdU t^T dt RRR RIRt RIRt W WTtR t R1 dlflJHI'dH W, 
dldPldl RRTR R 50 did ^f^Fl-^jt 'ftRcT tl Rl? d4cl RtR-cftR 41<d 
rPri ti tt Rt rr r4r r=r ^idi^isfl t rrj ftwf Rt rrr rim f 
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qqm fqwfe qtf fan ti 

Hltd WTk 't it Hid ft TR Hltd If t ^Tf tf 41 crl 33 

^ 3#[qr qtqT tl ^fr^TTFT TF^T tf qq R?qt qtq tl qq qtq 4t 

fqi ^mi^I t ■qr^ ql 41 srt 4 qqT qqr ti 1975 4 

chlltU tq qt trftqf 4 fq^tf RTTH wff 4 ^ ^Idiydl yfsMdl qqf 
fqsrt qtl ti 

Hidd qq4k t> drrK 4 135 41 cd q4 ft q7 qjtq qqq fearer 
ti qr -tnfeqn 44n w, q44r t sfrr 4to q4q ti ttt4 1975 4 w 
qqq q4 4141 tl qqqlq ^3rr fqqqqqT qp^ ststti q4 <<g <nV il qq ql qgd 
ql tqn <tihi 44 qqqr 4 sift qpft qti qq qrq 4 qq qqq 4 qnsi 44 
44 fqqqqf qt #qf qq ^idiyisfl 4 qfeq tit q4 ffe ff 1 




qqqqrsqcfq ra xr ^Mi^RsiiiT qrr 4lfc±ii 

VOLCANIC PEAKS IN THE CASCADE RANGE 
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Hldd TT W?T Tift 1|331 f?ft y=hK Rit 
yPsb^dl W #T ##3T R %# R^l W #T dlPlHIcH W 
^SFT-mPnH R f^lcT t 3lk Rf OtrFS, afftifft R cfj^ ffdldln trteT 
tl 

^-■trtrT TC #T #RR3 ^ 1831 R #R 1854 3RF RlFFt 
■uPh^di f^snii trr ^r r ^f?r rtfi r#' ^ ^Pdd, r?t 

^TT 1|331 s^Hd-d sFTR RRT Pd^d ^ ^1 RT 13TT scdl^ R ^ilf 

IsIRT j=bUH Rt T?f 'gSTTI 
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THE ERUPTION OF MT. ST. HELENS MAY 18, 1980 

gf 18, 1980 3 TW #T %#3T R?T Pd^li 




qqq qrq w 4q qqpq 125 qrqff qqt w wti 41 4 

4qq 4^ l*vT q4d «TT afk qfff 41 ^4 feldt-Hd) qqf •HHSHdl atll 

m. 1980 4' W 4q qqRl q 3TTOW ^ 4q 4 ^qnq 3TR 
eFfl H6d eft ddl qt^ $<rq)-$<rq) ^=hH 3Tnt '•K'd f4T Hl4 27 qft n4d 

q4 41 al 4 qtqi Wf afrt; qtq Piqx41 I 

tqq qqqt qq! qp5 tsftq qql t[3q afq 4qt eon fqr qq qfqqqr 
41 tant ql qmrrff 4fcq fe 1975 4 qqq 4 trsn ani -qq ftR is 
*4 1980 qq 3jqq ^ qqq 4l #3 'H c b*-q 3qq; sfk Triqq 4q 5 <H-h 4 
fqqtfte 'gani qmqq ^q4t^ 4qr qfq 44rq qql an qt ftq 41 4r 
aHKl<41 sJPddW 4 qqqt 48 Trf 4 q4l 4M qq4 TRet f4wfe atll 
eiksil-qHl-sl qq qtsl 3f|q qcaq gqi 4 qqq 41 el qfqr^ act) 

4*<*> qq;i 44-44 qq qra ^qiqnqqfl 4 500 41 ei ft f4 qqi 4)41 1 
q)41-q)4l qt dld-qi< 41a nstl TRsr afrt ajqr q4 q<d 4>41 l 

qiqq 4q qqRt qtt q4 fro qq fwt 3i4 w qt qrq f441 
afrt qqra ddw-d qRsieH fsn fqq4 qqm qq qi4 afrt; ip qq qfi 
qqqqq qqq qqqq q ^rqqff ^ qjq qqf q' qr4l fqqr41 MdWH qq qq 
4i qq^ qiqqjq q^qtqqrtqqqafRqlqqqfff aqqqqT qql qqrn 
qfwrq qrq qq i fe qreq 4q tqRt srqt 41 qfqiq t afrt 
qq4 ai4l 41 fqwte 4tq tq4 ti 3fq qqqfl qq qfqfqpq qnqfr qqt qi4 
tq' qqqfl ti 

44 qatrqf qt 41 ^iidiyisfl w qqiq t qrqt qflf qqrq q qli 
qfqqqfl qff qqaqpfl qfqqqq-fqql q qf^qq 4 200 44t ^ 
qqt 4iq t fqqqti qiq t ^O^dldi 20 qqq4 1943 qff 4iq 4 #t 41qr 
^4 qt 14 ■hm qqqti ^ qqt qqre 4lq 4 qqq qq t4 4i qnq qff qq 
q4 q^4 q41q 4 qqt qqt q^li 44-44 qqt qqtfl q|i fqtqiqf w 
44 ^ 41 q q4 qqfl qqqq qqfli fqq qqt qqt 4 4 ajaq afq qrqs 
fqqqtq qrqli 

14) ■hm qqr 4 qe4l qiq qq aqtq qrq 3fq qq 4 qqi aqipfl 
■^qq qqt qqt qqqr qqqq qq <slci aq qqr 3rq ql 41a an’qi qqr qq 4t 
aqi 44-44 q^ Wlai aleii dcodi j ni 3fq a44qt ao4i qfqT qqn qq qqt 
^Idl^lsfl aq qf q)S tqT aq afq qq tqi am qq qq qiq 

qi4a ’qqqjjfaq qqn 

qqt qtqr q' arqq ql qq ^qtqrqjtql q4 qfqti qqq-4l 41a q4 
ql q| afl 3fq 4l ^ Mkld^pad 4rq qq fqqqr qqri 444 44 ql 
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■qrft^fcr ^ ^ wte $ sn wi nr ^ nfenr #nt 

^Tfn ^ if 3fR fOT ^ftf WF n#T Tjf I ^ WT W 3&J W w'lcHjfdH 
^ y,=b sfk Jiiq er 3h H'il STHTT^T ^ R fcrRTI sffc fTT T M ^ ?ihl % 
*ft f^FTT fe# l^FTH cRT TT ITf^RT MdHH fe^TI 

^ #5 ni WR 1952 if ^Idiyisfl ^FT t^TT ^ fSffl 1R cRT 
TC MKlcH^TcH T3=F-^*lTf tftR 3 3#R1 ^TEFT fl ^ «TT sfk 31HMW 
Tint fensff if TM TTtR wt =HRr4fd4l TC ITT *ff| 

PARICUTIN 




day night 

■f^T TR 




NIGHT 



TOWN BURIED BY PARICUTIN ERUPTION 

TC HlAcHjliH -HHI^n 3f ^RIT ?r?T 
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TWO MILES DOWN IN AN AFRICAN GOLD MINE 

otjjTft 3 ttT% fT Tsr^nr -fir ftN % 4F 4h^ 



4 ^FTt ^ 'TNJ' -ii^Hl 

FMFjfetf ^ It 4 Ft* FFT ST^FT f, F^ 
t?T ttt t FT FT IT FTT FT FFT t? 

F, RF -JTFft TTRTcTT F FpTIT Wt F 4tt FpT OTI TTfFT 
tl FTWqfelF FT TTFtT 4 FT 3TFT tt F' TTF4 3TFT FTFT tl FT F[cT 
yi41'1 FTTT tf RF FcT FFT t If F 41 4 FpT J I hT t 3f[T fr4 
ft fttftT 3 ftjtt ft ttftt ft 

^fFTT f 3TFn'-3TF r T TFRT F FTF ■hHi, ttT sfk 3TF TJFTFT 
FTp[ f^FTFT F %R FTt <o|^H TsTRt tl <sl4M fFFTt ST^TF FTt 
ttcfT t 4FT FRT FT FT3J dlHHM 6 1 cl I 'll sflT F? cTF, Ft? F ff^F 
F fFTTt 'Ft FF f FF TsRF F FT t TT4 tl 

^fFTT FT TTF4 FFTt TsPFT RfFTt 3TFTFT f tl F? T°RF tf 
■tflF FTt t 3tr FT FTTf ftti FFT FT dlMHH 126-fefT 
HhRd^lSd tfcTT tl F4 TTF FF TT tsl FT 41 4 4>c41 -T FR TM TTF 
4F TTltT F FTR FT-TT STTF-F tl 
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^lfd<=b qq TTTO f fe qqqf ^ qTa7-qTq qaqt qt qqf 
qqtt ^TTcft tl qqft qt qqq q 100-tTteT qt qqqf q7 q?7 q' q?a7q eft 
dIMHH 2000-fet ttqTI qaqt qt qqq qr ^qt 37fqqr dIMHH 

qT q?aq pHNed qq cdldl qq 'die) I HT.'tj feFt dSd^ t" *H< ^ q?a7q ^ 
37?qfqqr qqTq qr qqqq qtq W, -q?aR qq^ qq T?t tl t tfq 7?t t 
3pR fM qqf tl 

qaqt qt MH-sl ( *«) ^ qtq qt aflq <rl i<ri qcaqT qt 7 <d qt 
‘tfed’ qr^TT tl W tfeT ^ qtq qaqt qTT 3RT#rr (qt7) ttet f| 577 
qt7 4 *j< 2 dd: rfteT tteTT t 3 f [7 eff feRT qt ■57777 t ftr tt qqr 
ITK-tlM 'tm ftSRTl tl qaqt r£ ^ f dIMHH 5000 t 6000-fttt 
’tfrq^: tteTT tl ^7377177 qq dIMHH Tjt qt W tr dIMHH f^TRT 
steff tl 

qaqt ^ 3 rqq qrpT qnsTi Trfqq t fqqt ^Mrgfertf qq Trq^n 
qT TTqqTT tl qq^ qq 7TT7t ^77 q^T 37T^ t^t? 

qqqq qqq qaqt qt fqqfq qfqrqT f fqfer ti stm t qqiq 
qq qqtt q|rq t qr^rqifqqqf qq qTqqr aq fqr qaqt fqrtt qmq f 
7jt ^ It'HHi Tit ittti 3ddi stjtttt qqqqT qiqr qqq 7jt qiq ^ 

Tpqt fqrrt qt qr TjmqTqrtq qq t 7jt qq qqr qqr arqqt 37 R 7#qT 
ttn sfq qqft q qaqt qqqq qqq TTtr-tqq qt 37^7 w tt qq tfti 
tqi qqq qq qaqt ^ qq d 1 hh m 3fq qjt qft qqq ^ 
diMHH qq qqqqqrq ~m\ qqq q stm ti qqqqq, qaqt qt qiqq qt 
qqq qR-qR q77q> qqt 'gf 3fq qTTt qqq ^ 37Tq 6 *hK qrq-qiq qqr 
3rq qtqq qt q^qr-'^qr qq ti 

qqtj qq qqqtqqqnfqqRtf q qpqtqn q fqqq fqrqr qt qaqt qr 
qrqt tj 4 qq flqqT ttq qt qrqqqT qqq qifqq ^fi qq 37 qqqqT q qrf 
qfte t 3 fq qqqtqqqTTqqt qq qqtq qq qft % qqqt qaqt qrqt qt Tjt 
qq qpr qqf afti 

1944 q qqi qtq teoiid^iqfl qqqf qtqftqr qq qifqqqq 
( 1912— ) qqr -joqt 37qqrqqr qr qftt fqq qftqf t qqq qqqr aqi qqfq 
fq ■jnqt 37 qqrqqT qq ^qrq afq fqq qiqft qrqtqqqqt qq qqt qrqq 
wu 

qq 37 qqquT 7 qr ai^qq Tjt 3 fq qqt qqiq w qqr 
fqw sftr tq ^ qiqqr q qqr-qqq tt q^q ti ajqr 3 fR tq ^ 
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W 3 3TTTO PHd<*>< RR ^TTC;, ^R, 3?k 

PfR RTO *ft 3% T RJsf ^=hS 3TFTO R d=b<iy, 3pR 

^ro||chtJu| R -SJ^TTcr R RR Pf TTR W RR 




FORMATION OF THE SOLAR SYSTEM 

TTIT-hsc'I RT l-infui 



Wf ^ M 3#RF RRR RRR ^ ^ ^ fpRR 3TFRT R 

pRR R RR P^y=hl 3TTRTC RFfP wf RT PHdl<M Rl RRT tl RRJ 
RIR<rl Rl RftPl T R Pm Rt ®i§cl TTT "'T^Tsf r-cj i 3pR RTRT Ip TR W RR 
3HI H-H PncrlH RRf TfPt 2p fRT 5*HlO R^Rt 'gcFT)' Tjrf 

RR f? 

rr <p jj^Ricbth r rr ^ rtrt r^oP f cP 

'llfl'Jl-dovslf doRI Pf cRd 'Jlldl f?l 3pT dR-S d<MI<M M.R ®I-SI 
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®Hld t tR-tf) sfk SlfRRT do^HI t?! tftt 'll S?R 3TR R RR R£Rf 
'jl'HI cf-SI Pl-S «Mdl t RR RRT SCMI do 'Jit t^T tf fR)) tltl t fRT PrrR 
RT f^FR MRiRH RRR Rt fR rttt| 

RR TRTRTfRRT t fRT fRRR ^TIRI RRTf 3RRR f fttlt RRRT tf 
3TfRRT Ph-S Rt ■gVTTI cjTFHpl W, R^Rf Rft fRTRT f RfR RTTT t 3ffT 
RRRR 'tt R^Rt Rif 3Tt§TT RfR ^RT3J Rt tf tl T|t Rf RrfT-RlTRf f 
RRR RRT t, RRR 3#TRT Rt tf tl 

3RR RRTft R«Rt ^ R RfR Rt aft Rt TRTtf-RTTftf' RTRTT f 
RRRTf RTRTt RRR tft-tfT RRR ttf ff tl RT RRRTT RldPTR> RTR RRT 
Rtf RRT f3TT t? R«Rt Rift RR R RRT Rtf RSt Rt Ttf t? 

fRRTT RRR t fRT RRRT Rif nidi Rtf R RRR RfR tit) RfR R 
RT RIRR RTTRt tl RRR RRT RRTR RTT RTRTRIRT ‘fTftfRT’ tfRT t tt Rf 
RRRT RTT fRRTRR R RRTRT tl R2Rt RTf RRR RT tt RTRT RRT RRRRT tft 
PlRell Rtf RTf Rt RRR RR RTTR RRR tl 

R*Rt RTt RRR RT R?RR R RRRT PdRiddl RRR t RT RRRTf RfR 
RfR tftt tftf tl RfR^T f RTR§f-RrM Rt RTR RRT fRR TFTKf R«Rt tf 
RTt-RTt-RTt ttf tf RTTRRfl 

1900 RT 3TTRRTR RpRRTTRT ^iPHRpI RR RTRRT RT fRT sFfltf 
R2Rf Rff 3TTR RTff 20 RTTtf Rt Rif tftf I tfr RRRf RTR 3TRpR f R«Rf 
RR ft RTR cl-Sl tfRT TR-RR Rtf tfRTI 

RT 1905 f RRT RHtIRiI tRTfRRT Rt|r Rf RfRRfRT 
(1870-1927) R RTRR RTf 3TTR RTRR RTf RRT RRTRfRT RRTR RTf Rf 
RTfRRR RT fRRRR RT RTRTffR tfl RTfRRR RTf tt-RtT PlRpld tfRTT 
TffRT (tfe) RRRf tl 3R RfRTRT RR tfttfRftRT (tfttfRfefttf ) RTRR tl 
3TRT R?RT R RTR5 RTRT R RTfRRR sflT RTR5 RTRT R RfRT tfRT 
t Rf tfRT RR RTRT RT RRTRT tl tRTfRRT, RRRT R RRT RTRT RRTR t fe 
fTfRRR RTf fRTRRt RIRT fRTRR RTTR RTR fRTRRT TffRT RRTftfl RRR Rf 
RrRTf' RTf 3Rf RRT RTT RRTR tl 

fR RRTRfRT R RRcff RR R2Rf Rpf Rtf 3TTf RR RRT RTRT fRT Rf 
tRTtf RTTfe Rt fTTRf tl RK R tRTfRRR R R«Rf RTf Rtf RTf RR 
400-RTRf Rt 3TTRRI RPTf RR^ fRffRTR R R«Rt RTf 3Rf 20-fRT 3TfRRT 
fRRTTTtl RR RRT RfR TRRT RTTTT t 3f[T fR RHR 3TRTTTT R R«Rf RTTRTf 
ttf tf RTRf RTftf tf I fRRT RRTTR R«Rf RR RRTRfR fRRT t^T tf 
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RRT TRRT fRT 3TR RRR R 'jRIcdiq^sfl ild< Rtf Pi <^> <rl J 1 1 RT trTT Rtf 1|3TTI 

^idiy/sfl Rtf tt IdRfHd rr r rtrr ti 

ttrrtt rtrt fqrr ^tlwr 4 fiTrm rr ^jrfRRR ^ snj tM f 
^ t cfr w r^rt f rt^ rirt ti rrrt ^ft t^r tfRf ti rt ^rfRRR 

fcTRT Rft-Rtt TTfR 4 qRiRfd RIRT t fRT RR RTfr fRTRfl ^JTfRRR RJR 
RRFT RW RTT Hd^TI Rtf RTT?f tl RTRJ 3TRT RTR R2Rf RT 
tRltf-RTTltf RR ^TfRRR RJR RRFT RRaqr RTt RRRT RT^t Rf RRRTt RIRT 
RT|R RfRRT ttttl 

R2Rf RTf Ref R ^TfRRR RT 3RTTRT tf 3RR RT^ tfRRfRRf RRiaf 
fl 3RR ffttfRRf RRltf RRI t^I R^TI RTt RRRT RR RTRT RTR; Rf 
RT PfidHI tttt? Rf RIRT RFTRR RRRt tttt fRRRT RRaqT R^tt RTt RRR 
RTRTt RPJRRRT R RTRTRt tl 

RRRTT RRRIR t fRT RRTTt R^tt fRRRTR ttt Rtf tf Ttf tl 
tfeRTRRf RfgTRT R2Rt RT 3RRRfR R7T RFTTRT Rtf RRRt f| RRRT RRR t 
fRT tft-tft RTRR tfR-tfR ^TfRRR tft RRlt TTfR R RRRT T# t tt-tR 
tfeRTRRf RRltf RTt RIRT RRT tt Ttf tl RT RR tfetlRRf RRltf RTt RIRT 
RRT ttf R RRf RTtftf" R^ Rlttl RR RRT RRR RRT ffcl RRRT RTf RIRT 
RTTRTf 3TRR ttttl RTRR RRRIR t fRT RRRt R«Rf RR Rtf RRT ttR f 
sflq tiRTRI-RTtfST Rt Rlttl ftT RR RRff tsl tPil RR RRR) RR R tf 
^IdUJTsfl fRRTRRT R^R tftl 

3RR R«Rt RR 3RRRfR RR fqRTT R Rtf f Rf ftR ^ PiPR^ 
RRTRf RT Rf ^Rldiydl RRT RR^ f? 

RR RtRR f" fR7 R2R)' R^ RRR RT RRTR RRT-^R RR^R 3pR 
RfR R Rfl Rf RRTR t RRT RRR f ‘RTRRR fR^’ Rf, RT RRT Rf" 
fRRR R RTW RTRIRt R RIRT fRRRTRR 3TT RRTRf fl 

TRTRf RT RR RTERT R«Rf Rff RRR Ri R^R RrffR 3TTRTT RRI 
fRRRf R fRR RTRt RR Rtf RRRt tl RRR r 4 |RR RRR tl RTRt-RTRf RR 
RTRt RT^TT R7f 3TfRRT RIRT R RRTTR RFTRT t 3flT RRR Rf RR RRRt t 
Rf RTRt RR RRfR RTf TTRR RI RRT RRT R R^RTRf t 3plT RRR ‘tfRT’ 
RRR tl 

3trr 3TRT R^R RcipTRT RTRT R RTHR RTRt Rff RRR RRT Rldl 
t Rf RRR TTRTTTTJJTRt tt RRR tl 

R2Rf RTf RTTR RT RTRRTT TRTR Pd^Rd TRTRf' RT tl R«Rf 
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RT 3TT3T RTR RFT RTRT 500 r 1R7R ^IdlHfewT R 3 RFTRR 300 WRI 

wk 3 rri f^m rrt 3 rir rir ti sfk rrTr so ^idiyisfl 
f^f?M ^ sTrT' 4' rtr rtr ti ^idiyfe^T ^ rr rri rr rrrt ‘ rft 

RR RR 1 RRR RTTR t'l 

1800 R %rfHR7 fR R8R RT RPRkcTT 3 fRRTT RRRT T#l R7^ 

RR 7RRT 1% RiRT -cIS, HI Rt R2RT RR RTR TRT RTRT sftT 3RRR tT 
R«rT R RRT RRT RRRT ^RT 7|3TT #R fRR W WFR ^ RR #TTI 
RRR RRf RFTT fe RRTR RRTRTRT Rlt fRRRT RT R7^ RRTRTT RR ^R ^R 
RR ^ RR ^IdlR/sH R7RR tl 

^ifHchT RlT RR RTRRT fRRRTR RRR fH<=bdll RR ^RTfRRTT RR 
RFRT t fo RSRT RiRT Rt RSRt RR fRRRT RRf RTI 

3RR RR R2Rt RT RRt ^Idl^felRI affT 'spTR Rp iRR RR RR7 
RRRT RR1R RT RR RTRR fe RRR R ‘3RR c£ ^ 3RRTRT Rk Rt Rif 
RR7 R^l RR R«Rt RT RRR RT RR RR-RR RR7R fR#T fRRRft fRRRR RT 
RR ^RTTTPJTRt af[T 'tJRRR R7 RTS fTRR #tl 




PLATE BOUNDARY 

• VOLCANO 

TECTONIC PLATES AND THE “RING OF FIRE” 

ScKlfHefc TRlRR 3flT 'RFT cfiT ^tt’ 

1950 R7 3TTRRTR %rfRRR RR RR R1R ^ RRTR fRRt fe R2Rt 
Rit RTTR R Rif RRt-RRt 1? RT 3RRR R RR^rT R ^rT ll’l 
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qq Rsiychdl tl tt q»t qt tfed ( 3Tqqfq) f 

■q?«R tra f, qq qr qqq srfe qt f % ^7 qqqq fqqt 

q|q tt qqq ti ^iPn=hT qq qrqqT t fe q^t ^ arqqfq q q?qq 
qft-qft q.q> ql<ri qiq t q$d tl ^ tt t qgd <=n<ril ^kim, qq 
■'tta qt qqq-qqq feraqqqr ti q>^ w q^-^R t ^ foMdl t 
qqfe 3qq qq^-^qq ^ hi-h 3q?ft tl 

qq qfq qi q>K u i q?ftf ^ tteT qq qrqqK fq^ tqi qtq t 
fqqq q qqqT qqq qqqq ^qrqrrg# tqi qq qqqft tl 

qfr^ ^qiwipqt qrq qrfqqq qqn qqr qq qqqq qqf q^qq ww 

qqtr t? 

qqt qt qtfi qq tt-tt qq w, feqqq qq qqqq qq^t 
tt-tt qq ^qiwg# qrq wm qqqq qt qqt sFjqpr ww qiqqi 




COLLISION ZONE 



IRUST 



flICTIOl 

MELTS 

IROCK 



EARTH S MANTLE 



SUPERHOT ROCK 



SEA FLOOR SPREADING AND FORMATION OF VOLCANO 

qq? qft dH^el qq iAhm 3ftr ^iHi^feqT qft ^i^vi 

qqr qq fqqqt ^qiqn^qt qPf qqq t tqr qqrt t? 3fR qqqf 
H6<Pl fqr ^qiqn^qt f y=h q-si fqqtte qr qqr qq qqq» qqt T[q> 
qjter fqqtte qq qqqt qrqf qrf ^rq qq qqqr t? 

0,<hi qqt qft qrq qqq qiq Q.ql qtf ?rqqftq> qqqrsq q^ i|i 
qqg qqq qnq f <q j imK qqTqq tf t^t ti tt-tt qq q«qt qrf 
%?r qtt t q*#t tt-tt qq qfcr qqqf ^ qt qqq fqqfti 
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5 3FJT TTjff trr 




CRATERS ON THE MOON 

WIT TOt W FT 731% 



TOTO TOTO Tj^f xpr FcTFFpt ft?t t? 

WF %TT TOTOTT dlPpTO ftl TOF-TOTO TO TO TO TOTTO W 
3TTTOK TO Im's ®l§d TF? $TA I ■Held TO TOlt-Mtt TO fl-t TO TTTTOTTTST 
TOITOt TOt TOFlt TCt 3 3 W TOt TOTOT TO 3TTTOT TOTOFjfTOTT ^1 
TOFft ftntl 

TOp5 sjt^ fife TTORTTO7 fcpft TOFT fe |p[ ffit fro w 
TOFFJTsft TOTOT TO TOf hWi ft del IhcII sAll I ft TOTO7TT it fTO TOT 
Pfel TOt 3TTO TO dlHHId TOp TOTOT did TO» TOTTOIf rf ddA MM-sl fcFTt 
TOTO sftr TOTOp ft Tlf ft fTO TOT TOFFllTsrTOT TO TOTO TOt IfeT TOtf 
TOTOR TOFT ft TO ft I 

fTOTT TOFT TO filt <^§,cl fit FTOfTTO ll' TOT TOFT Hied TOTO cdITOI 
t^TO f3TT tl TOf FTO TOfTOT TO TOJTOFft ffTOfTF TO ftFT p ffitl TOTO 

tot to TOTwgferro to Ffroro ftro to TOttf totft to#' ti 

1971 # ^ftro-9 TOT TO TTTOTO TO Wf TOf TOft TOftTOTTOT TOFTT# 
TOFT TOFT TOt FTOf TO TOTOTOTf fTOTO Pm, 3# TOFT Pm TOFT TO TOTT 
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R^jt wn RRTRT Ml 

W RS RRMl MRSt, MS sfk RTfRRT tl RM R RR 
RSTS sjk MRSt R Rt fSRIR R ^RTRRjfeRt' ^ ^1 SRR 3 RRR 

MS MT RIR RldHR-RPR tl 



RRR TR mars 

RtSRRR-RtR TJSRt RS RTR RR fMRf Rt UMTRlRSRt R MST tl 
RRMt MTRt RRRf RS Mt 3f[RR RRS tt Mff 15 Rt el MMt t sftS RRMT 
RTRR 250-RtR MfeT tl R*Mt RS RMR MST ^Idl^lsfl SRli R tl 
3#nRR-RSR SRT^ ^RMTRRRt ST-RRT RRRT Rts RtR-RRT MfeT tl 
SRR Rt ^RFR 3RRTRR-RIRT MT MRS 40-RtR MtRT t Rt R*Mt RT RTR 
fMRt Rt ^Idiyisll M MRS R MST tl 





OLYMPUS MONS— EXTINCT VOLCANO ON MARS 

URR MT fsfMR ^RIRTRsfr 3ilHRR-RSR 
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'5161 TW fpt WT t 3?q sfk *-HI<rl qq 3qq 

^Idiytell qq fqfWT tt "ft tl qif 3*3 f Fit qfft 'Hlsb'Mdl qtf 
%# qf tl 

1978 f MltlpTAK-qlqq qq qr qfts qft f37 qft 'qftf^T qft 
mR^HI qrqt t^T T F1TI fqT t' RTF 3ftq qR qjqqrT qft qq?T ^ qTFFT 
rf’Hqfl qTcTs? qft HMI q|>q yjt'qd tfcTT tl HTf 7TSR qft ftqR 
^KcTT qff qq qq q fernff qft MlMPtd TOt tl ttSF £RT MlldtH 
qtq MiqiPdAK-qtqq qr TOW ^ ^J5F 7W qq eFT^FT fTT Wn 
qqFTT tl 

qfqq skt qt fqr qq q^if ft® qqq k q>s qf ti 

qqq k qqr qqr^ qtf qpq qr snqR qq atqqrqr qqqq ^ qfqqqft 

f^FFTT tRTTI 3RR tf TFT t ^Idl^lsfl Pd^dl eft qqTqq W7I W 
fFRT ^Idi-My-TTRl t tt oTST tRTTI qqf fqr qq ft®RT ^qRTrgfeqf q 
tt ttqq tft qftt qqrq qtf fro ti 

qaqt qP qqnqr aqq fqqt w qq qtt qqr qfqrq qqiwg^t 
ttt ^ qfrt qqm qtf fqqf ti qq ftq 5 qrt 1979 qft tfqqq-i q 
qqqqfq w qft qfqqqq qft sitq qqqp qqqtf qq srsqqq fqrqri 

qqqqfq rr qt qqqq t fqqqq aqqqq qrnq "qsqn qr qqrt 
qr® qf ti q?qqfq qr qiqq qqqtqr kt qqw t qqrqq qrq sntsft ti 
qqiqq snqqq ftth qsqrT q qqiqq qq t sfR qqqft qqqqfq k fit tt 
qsrn qft q«qt qft fit f^RFft tl 

q?qqfq qq ^qqqiqitq qqr Rqqt qqqtf qq qqR-qra (qifeqr) 
q?qq qqqn ti ft qqR-qitf k qqqtf qr afrqfqqr q?qq qqq 3tq fwqq 
t sfR qqra q qq trq ti 3qtsft qqffe qqqqfq ^ qiqq qqqtqr t 
fqftm; srt qqqtf qft ^rt q qr ^trj qt tiqT ti 

qhqqq - 1 qr qqqqfq qft qfqqqq qqR q qqR ^ 
qsrqRTqifqqqf t qq an fqr qqqqfq qP ^qn-qit ^ qqqq aqfsff qq 
diMHH ^Hiydl tqi qqR fqqqT qPqT tf qrqrqT ti 3tq Rq qfqqq - 1 
t qqqqfq qft qfqqqq fftr qrqq 3qtsft qr fqq fpqr qf qqr qiqrt q 
^idi^isfl fqsnt qti 

aqtsft qq qrftRq 3fR qrq^ ^ii 3qq ^qiwgrqt ftsnt fqq;i RR 
q#r qiq q|y > q <-2 qm 't q^r 3qq qjqq qq qqt qt 'jqq qt qq qqqq 
qf w qqRTRjrqt qrfqrq ^1 
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VOLCANOES ON 10 

snf3itTiT 'rciiHmyl 



STlf 37t ^ RTfeR ^MPjfePTf R ^ pH^dH RTRf RRR 3 ^MKIcK 
TRsT sfR R^RRi Rit c||t>H ait | SpR R*RR7 R7t H<cl ^ <=h K u I STT^STT Rit Tjpt 
RcTs? RM, RR3Tt 3^R ->Mt ferat afM 3?R RRqR-^aPlRRI^ RR 3% 
cfft RR^ R rr -fRT 71W ^ RRR fWT <=H<HH^d RR OT RRRTt 
aftl ^R%R RR RRT-R-R7R Rt ffR TsRMtR fq^T ^qRil ^THR f 
^IdUJ/sfl RTRR; R R^R?t f - R«Rt 3?R STT^aftl 

qa^f qq ^idiyfewT 3 RRiqt fRRtq rPr t Rqffo fRqrq r 

3TRR yqld ^ 3TFR Rt 'jRidiyfoiql ff RIRT RR WR i?' sftq ^rr 

^IdUJ/sfl W t Rt RR RRqft R7t RTRTTR R RRT ^ RRTTRR RRR RT 
3TRITRT 3?R R7R5 RRt RR RTR 't l 




10 ORBITING JUPITER 

RfTRirT RTt RftsERT RRrl RTT 3Tlf 3Tt 

3TrT 
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